Pulmonary tuberculosis is still one of the diseases that burdened the world. One of its factor risk was HIV/AIDS. However, risk values of tuberculosis by HIV/AIDS had various numbers. This study was aimed to estimate the risk of pulmonary tuberculosis and HIV/AIDS with meta-analysis.
Introduction
Tuberculosis is one of the diseases that still burdened the world to this day, even thought treatment was already available. At 2015, there are 10.4 million cases of tuberculosis incidents worldwide. 90% of cases occur in adults, and 62% of cases occur in men. 60% of tuberculosis cases are in India, China, Nigeria, Pakistan, South Africa, and Indonesia (World Health Organization, 2016) .
Pulmonary tuberculosis had numerous variety of risk factors, each of them had different risk values. People with diabetes was at greater risk of 3.14 times more likely to get tuberculosis than people without diabetes, based on meta-analysis of relative risk (Yeon & Murray, 2008) . Alcohol consumption increased risk of pulmonary tuberculosis 2.94 times (Lönnroth, Williams, Stadlin, Jaramillo, & Dye, 2008) . Study at Estonia at 248 people found that the risk of developing tuberculosis increased 4.62 times more in active smokers and 5.25 times in people with less nutrition (Tekkel, Rahu, Loit, & Baburin, 2002) .
There are several studies about risk values of tuberculosis on people with HIV-AIDS. Research in China found that children with stage 4 AIDS were 4.4 times more likely to develop pulmonary tuberculosis than children without HIV-AIDS (95% CI 2.4-8.5) (Li, et al., 2013) . Adults with clinical AIDS stages level 3 and 4 were at risk for tuberculosis 5.66 (95% CI 1.79-17.94) and 7.89 times (95% CI = 2.01-30.96) respectively (Fekadu, Teshome, & Alemu, 2015) . Another research in China found that people with HIV with a CD4 cell ≤200 were had increased risk of tuberculosis 20.4 times more than CD4 >200 (Li, Zhao, & Zhao, 2015) . Study in Indonesia of 490 patients with cross sectional methods found that people with stage 4 were at bigger risk for tuberculosis 1.55 times, compared with stage 1 to 3 HIV patients (Roselinda & Setiawaty, 2015) . These studies had varying risk scores of tuberculosis in HIV patients. Based on the variation above, the authors are interested to research risk estimation of pulmonary tuberculosis in HIV patients. The results of this study will be compared with other risk factors of pulmonary tuberculosis.
Materials and Methods
We searched seven journal databases, i.e. Springerlink, SAGE Journals, PubMed NCBI, ProQuest, ScienceDirect, and Scopus. Keywords that was used for literature search are "tuberculosis", "cross-sectional" "odds ratio", "HIV", and "AIDS", with publication date from January 1993 to December 2017. Journal inclusion criterias are: 1) Cross-sectional study design 2) Research articles examined the relationship between HIV / AIDS against pulmonary tuberculosis by using odds ratio (OR) 3) Subject age is 17-65 years 4) Tuberculosis diagnosis was new and not relapsed 5) Sample size is above 100 peoples with tuberculosis. Journal that had highest referrant variable used only was included for the analysis. Exclusion criteria: 1) Articles are from abstract conferences and did not have full-text 2) Subjects had diabetes 3) Subjects were pregnant, and 4) Research involves patients with only negative sputum. Data extracted from the included journal are: Title, author name, publication year, study location, sample size of patient's pulmonary tuberculosis with proportions of HIV and non-HIV, OR value (crude and adjusted), and adjustment variables used.
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The model used in this study was random effect model. Heterogeneity was tested using p values derived from Q statistics. The test results in the form of a summary effect was published in a forest plot. Publication of bias was observed with Egger's regression test to see the bias based on the null hypothesis. We also included a funnel plot in this analysis. Publication bias is considered to exist if the value of Egger's regression test is below the value of 0.1. All of these analyses were calculated using Comprehensive Meta Analysis version 2.
Result

Characteristics of the study
The search of the journal databases based on titles, abstracts and criterias produced 22 journals. The journal is then screened by full-text reading, resulted into 10 journals. The statistical tests in these journals used logistic regression, that required a variable to be used as a referrent. Five journals used referrals of HIV negative variables, two were HIV positive, and three was tuberculosis. The most used reference variable references were HIV negative with five journals. Therefore, journal that did not use HIV negative variable referrals was sorted out of the analysis, leaving the five journals. One journal generates an error message during data input and cannot be analyzed (with message: "assymetric lower and higher OR limit"), therefore the journals remaining was four. Three of them was using adjusted OR and one did not analyze adjusted OR since they did not found relation of HIV/AIDS toward pulmonary tuberculosis. The journal information and exclusion processes are shown in Figure 1 and Table 1 . 
Analysis
The meta-analysis of OR values for summary effect resulted of 2,696 (95% CI 1,496-4,857) with p value of 0.001, as shown in Figure 2 . p value of summary effect below 0.05 indicated that there was a link between HIV / AIDS and pulmonary tuberculosis. Heterogeneity test resulted of Q statistics of 2.390 and p value of 0.496, therefore this meta-analysis test found no heterogeneity. Publication bias test with Egger's test yielded p value of 0.15070, which is below 0.1. Therefore, no publication bias was found in this analysis. Based on the results, it can be concluded that there is a relationship between HIV / AIDS against pulmonary tuberculosis. HIV / AIDS patients had higher risk of pulmonary tuberculosis 2.696 times greater than patient without HIV / AIDS (95% CI 1.496-4,857).
Discussion
There are 4 eligible journals that had value score of risk of pulmonary tuberculosis on HIV / AIDS patients. All of these journals had conducted research in the African region. Prevalence of tuberculosis in Africa was still high, worsened by HIV / AIDS cases that keeps increased. 2 of the 4 journals included had researched on the sample of prisoner population. The studies were conducted on the prison population due to the high prevalence of tuberculosis in prisons, making it an ideal place for the spread of tuberculosis (Gebrecherkos, Gelaw, & Tessema, 2016) .
Based on meta-analysis with 4 journals, HIV / AIDS patients were 2.696 times higher risk of pulmonary tuberculosis compared without people without HIV / AIDS. The results of the significance test of OR meta-analysis was also found an association between HIV / AIDS against pulmonary tuberculosis. This finding is consistent with the theory that HIV / AIDS Journal of Public Health and Clinical Sciences e-ISSN : 2289-7577. Vol. 5:No. 5 September/October 2018
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Risk value of pulmonary tuberculosis on HIV/AIDS patients from this analysis was higher than the risk of tuberculosis extra-pulmonary in HIV / AIDS (1.3 times), based on metaanalysis (Naing, Mak, Maung, Wong, & Kassim, 2013) . Risk factor value of pulmonary tuberculosis in people with diabetes was 3.14 times higher (Yeon & Murray, 2008) . Indoor air pollution, malnutrition, and alcohol consumption had higher value than HIV / AIDS with value of 4.96 (Murray, 2010) , 3.86 (Bhat, et al., 2017) , and 2.98 (Lönnroth, Williams, Stadlin, Jaramillo, & Dye, 2008) higher, respectively. Smoking increased risk of pulmonary tuberculosis 2.66 times (Bates, Khalakdina, Chang, Lessa, & Smith, 2007) , equal with HIV/AIDS risk factor. These risk factors are more easily prevented and treated than HIV / AIDS, so prevention and screening should be focused on them. However, HIV-AIDS patients still had substantial risk of tuberculosis, so screening and treatment on them is still necessary. HIV / AIDS is also one of the reasons why tuberculosis is still widespread in the community, combined with the emergence of drug resistant tuberculosis along with diabetes mellitus.
Every HIV / AIDS patient should be screened for tuberculosis so that cases found could be treated and not developed progresively. People with HIV / AIDS should also be using antiretroviral therapy, so that the rate of tuberculosis infection decreased at both at individual and population levels. The cases of tuberculosis in South Africa had declined by 13% after intensification of the HIV anti-retroviral program (Hoogendoorn, et al., 2017) .
The results of the analysis found no publication bias. However, the proportion of HIV patient compared to non-HIV in the included journals was very low, so this meta-analysis has a low statistical power. The study is also limited in the number of studies found, as it does not include gray literature. Further research was needed to find more accurate value of HIV/AIDS risk factors toward tuberculosis with gray publications.
Conclusion and recommendation
The risk of HIV / AIDS to pulmonary tuberculosis was 2,696 (95% CI 1. 857) . Patients with HIV / AIDS at risk of pulmonary TB 2.696 times greater than people without HIV / AIDS. No heterogeneity nor publication bias found in this analysis. The study included for this analysis had low proportion of HIV/AIDS patient compared with non-HIV/AIDS patients.
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